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159, 168; measuring, 183; of annealed castings, 138; of different grades
of iron, 47; of fluid iron, 51; of heavy and light parts of the same casting,
24; of large and small castings, 22; of pure iron, 46; one size of test-bar
to study variations in chemical'composition, 46; J^", for any size of
casting, 47, 158, 159; relation to percentage of silicon, 44, 155, 168; silicon
lessens. 47, 56; soft castings with low, 139; standard, 159, 168; taper
scale for measuring, 183; there is no definite, for a definite percentage
of silicon, 176; to find, for different sizes of castings, 157; to study
relation of, to variation in size of test-bar, use iron of uniform compo-
sition, 46; varies with size of casting, 46, 155. (See Cooling curves.)

Shrink-holes, 25, 165,

Shrink-rule, 46.

Silicon, 34; acts through carbon, 38, 47, 176; a definite percentage will not
always produce a definite shrinkage, 37, 176; a greater quantity acting
a shorter time or vice versa, 40; a softener, 44, 56, 79; alloys with iron,
34; amount needed told by shrinkage, 49, 168; analyses, A. S. M. E.
tests, 42; analysis not as safe a guide as shrinkage, 176; an approximation
of, all that can be obtained by analysis, 44; and carbon, 28, 38, 45, 176;
and chill, 44; and fluidity, 44; and hardness, 44; and manganese, 100 to
104; and Spiegel, 100; and strength. 119, 121; an increase counteracts
most evil influences, 168; approximated by shrinkage chart, 156; ,as it
increases shrinkage decreases, 48, 100; carriers of, 79; changes white
iron to gray, 36, 37; controls mixture, 41; decreased, increases chill,
101, 102; decreasing, increases shrinkage, 47; decreasing, turns gray
Iron white, 94, 95; diffusion of, 41, 43; exact percentage, even by analysis,
Impossible, 43; expels carbon, 39; graphic method for determination of,
155; history of its use, 201; in foundry irons, 41; in some irons more
effective than in others, 176; increases 3d expansion, 57; influence de-
pends on total carbon, 38; influence indirect through carbon, 38; in-
fluence of remelting, 42, 202; influence modified by various conditions, 39;
its influence, not its percentage, 37, 38; low for large castings, 131* lowers
saturation of carbon, 38; makes gray iron more gray, 36; the more total
or less combined carbon the less silicon required, 39; overcomes sulphur,
93; percentage increased or decreased according to shrinkage, 159; pig
iron, 192, 201; reduces combined carbon, thereby removes brittleness and
increases strength, 119; specific gravity, 34; reduces shrinkage, 47, 57;
relation to carbon, 45; the percentage in pig iron must be known, 172;
the percentage is but an approximation, 44; to find percentage from a
test-bar, 157; to produce ]/%" shrinkage per foot, 47, 159; Turner on, 34,
36; varies shrinkage, 168; weakness of silicon irons, 201.

Size, influence on cooling curve, 58, 59, 61; of a casting varies shrinkage,
46, 49; of test-bars due to poor molding, 180; one size of test-bars should
be used for comparison, 180; of test-bars only .approximate, *8o; varia-
tion of, in test-bars, 123.

Slag, 4.

Slow cooling increases size of grain, 121.

Small castings proportionately stronger than large, 22, 120.